Objective: Low self-esteem is associated with suicide risk in the general psychiatric population. The aim of this study was to examine associations between suicidality and self-esteem in patients with schizophrenia. Methods: Subjects meeting the Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM-IV) diagnostic criteria for schizophrenia were enrolled. Sociodemographic and clinical variables, including previous suicide attempt history, were assessed. Psychopathology, self-esteem, and self-perceived stigma were also measured using the Positive and Negative Syndrome Scale, the Rosenberg Self-Esteem Scale (SES), the Beck Depression Inventory (BDI), the Beck Hopelessness Scale, and the Korean version of the Internalized Stigma of Mental Illness scale (K-ISMI). Results: Of the total of 87 participants, 20 (23.0%) had attempted suicide. Patients with a history of suicide attempts had significantly higher scores on the BDI (p=0.036) and K-ISMI (p=0.009), and significantly lower scores on the SES (p=0.001). Analysis of covariance revealed that the SES scores were significantly lower in patients with a history of previous suicide attempts than in those with no history, after controlling for K-ISMI and BDI scores (p=0.039). Conclusion: Low self-esteem appears to represent a psychological dimension that is closely related to suicide risk. Therefore, clinical attention should be paid to the evaluation and enhancement of low self-esteem in schizophrenia patients with suicidality. A longitudinal prospective study is required to ascertain whether low self-esteem leads suicide attempts.
INTRODUCTION
Suicide is a major cause of death in patients with schizophrenia. The risk of suicide in patients with schizophrenia is consistently reported as 20-50 fold higher than that in the general population. Patients with schizophrenia also exhibit early signs of more serious suicidal behavior, [1] [2] [3] [4] [5] [6] [7] their lifetime suicide rate has been reported as 10%, with more recent studies indicating a rate of 4-5%. [8] [9] [10] [11] Moreover, approximately 50% of patients with schizophrenia attempt suicide during their lifetime. 12) This illustrates that suicide accounts for a large proportion of total deaths in patients with schizophrenia. Therefore, identifying individuals at risk of suicide, and making efforts toward its prevention, is particularly important in patients with schizophrenia.
Various risk factors for suicide in patients with schizophrenia have been reported, including previous history of suicide attempts, comorbid depressive disorders, comorbid alcohol and drug misuse, agitation or motor restlessness, fear of mental disintegration, poor adherence to treatment and a recent loss event, younger age, male gender, higher level of education, presence of insight, active hallucinations and delusions, comorbid chronic physical illness and a family history of suicide. 13, 14) Our previous study of Korean schizophrenia inpatients demonstrated that previous history of suicide attempts, depression as mentioned and a later age of illness onset, poor familial support, and family history of completed suicide, depression, and substance abuse were associated with greater suicide risk. 4) Several studies have shown that low self-esteem is related to increased suicide risk. 7, 13, 15, 16) The majority of these studies included patients with depressive disorders; few studies have investigated the association between self-esteem and suicide risk in patients with schizo-phrenia, although in one previous study self-esteem was associated with quality of life and suicidal ideation in this population. 17) Although several previous studies have suggested that low self-esteem may be associated with suicide risk in the general psychiatric population, evidence of these relationships in patients with schizophrenia is lacking. Therefore, in the present study, we examined the associations between self-esteem and suicidality (defined as a previous history of suicide attempts) in patients with schizophrenia.
METHODS

Subjects
All subjects were patients recruited either from the psychiatry clinic of Chonnam National University Hospital, the Department of Psychiatry in Naju National Mental Hospital or the Gwangju Bukgu Community Mental Health Center. The psychiatrists evaluated and diagnosed the patients using the Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM-IV); subjects meeting DSM-IV 18) diagnostic criteria for schizophrenia were enrolled. Recruitment was conducted between October, 2013 and December, 2014.
The key inclusion criteria were: (i) psychiatric patient ≥17 years of age; (ii) DSM-IV diagnosis of schizophrenia; (iii) Korean as a first language; and (iv) ability to complete the questionnaire and provide informed consent. The exclusion criteria were: (i) significantly clinically unstable and uncontrolled medical disease; and (ii) inability to attend psychiatric evaluations and maintain treatment due to another significant physical problem requiring immediate intervention and treatment.
The study was approved by the institutional review boards of all relevant hospitals. All subjects provided written informed consent prior to their participation.
Sociodemographic and Clinical Characteristics
Sociodemographic characteristics were assessed by a clinical coordinator using a structured case report form. Data on age, gender, education level, and duration of illness were collected.
The clinical characteristics of patients, including type of antipsychotic medications, use of antidepressants or mood stabilizers (lithium, lamotrigine, or valproic acid), alcohol use, and smoking history were collected.
Several assessment scales were used to assess various symptoms and functional aspects; the scales were administered by a psychiatrist and clinical research coordi-nator. Psychopathology was measured using the Positive and Negative Syndrome Scale (PANSS) 19, 20) administered by the psychiatrist to evaluate psychotic symptoms, the Beck Depression Inventory (BDI), 21, 22) which assesses subjective depressive symptoms, and the Beck Hopelessness Scale (BHS), 23) which assess feelings of hopelessness these latter two instruments were completed by the patient. The Rosenberg Self-Esteem Scale (SES) was also applied; this instrument has been used to assess self-esteem in numerous populations and includes items scored using a 4-point Likert-type scale, ranging from strongly disagree to strongly agree. 24) The SES has demonstrated excellent internal consistency. Self-perceived stigma was measured using the Korean version of the Internalized Stigma of Mental Illness scale (K-ISMI), 25) which assesses the subjective experience of stigma using sub-scales measuring alienation, stereotype endorsement, perceived discrimination, stigma resistance, and social withdrawal. This instrument is also self-completed; higher scores indicate higher levels of internalized stigma.
Previous Suicidal Attempt
Lifetime history of suicide attempts was attained using a semi-structured clinical interview. A 'suicide attempt' was defined as a self-reported self-harming behavior that occurred at any time prior to the baseline assessment, and was accompanied by at least some intent to die regardless of the objective lethality of the action. Ambivalent intent to die at the time of a deliberate self-harm act was included in the definition of a suicide attempt. However, self-injurious behaviors with no suicidal intent, or unknown intent, were excluded from the definition in this analysis. The primary group comparison was made between patients reporting at least one previous suicide attempt (referred to as "a history of a previous suicide attempts" for brevity) and those reporting no previous attempts.
Statistical Analysis
Subjects were divided into two groups according to whether they had previously made a suicide attempt. Sociodemographic and clinical characteristics were compared between the two groups using an independent t-test for normally distributed data, and the Mann-Whitney U test, chi-square test, or Fisher's exact test, for non-normally distributed data. Spearman correlation coefficients were calculated to explore the associations among psychiatric measures. To control for confounding effects, factors significantly associated with a previous history of suicide attempts in univariate analyses were adjusted for using 
RESULTS
A total of 87 subjects participated in the study. The sample included 51 males (58.6%) and 36 females, with a mean age of 34.5±9.8 years (range, 17-56 years). Of these 87 participants, 20 (23.0%) had attempted suicide. The results of group comparisons of sociodemographic and clinical characteristics, in accordance with the presence or absence of a previous suicide attempt, are presented in Table 1 . There were no significant group differences according to suicide attempt history in sociodemographic or clinical factors, PANSS score, type of antipsychotic medication, use of antidepressants or mood stabilizer, and duration of illness. However, patients with a history of suicide at-tempts exhibited significantly higher BDI (p=0.036), K-ISMI (p=0.009), and lower SES (p=0.001) scores.
The correlation coefficients among psychiatric measures are presented in Table 2 . SES scores were significantly negatively correlated with K-ISMI, BHS and BDI scores. K-ISMI scores were significantly positively correlated with BHS and BDI scores.
Variables (SES, K-ISMI and BDI scores) that were significantly associated with a previous history of suicide attempts were adjusted to investigate independent associa-tions between previous suicide attempts and these variables. ANCOVA revealed that self-esteem scores were significantly lower in patients with a history of previous suicide attempts than in those with no history, after controlling for K-ISMI and BDI scores (adjusted mean [standard error]=24.4 [0.9] vs. 26.7 [0.5], F=4.429, p=0.039). However, scores on the BDI and K-ISMI did not significantly differ according to a previous history of suicide attempts after adjusting other variables (p=0.982 and 0.740, respectively).
DISCUSSION
A previous history of suicide attempts is a strong risk factor for a future suicide attempt, and a strong predictor of completed suicide. 26, 27) The Diagnostic and Statistical Manual of Mental Disorders, 5th edition (DSM-5) proposed 'Suicidal Behavior Disorder' as a new diagnosis in Section III (conditions requiring further study). The essential manifestation of suicidal behavior disorder is a suicide attempt. Defining suicidal behavior disorder as a separate diagnosis and identifying suicidal behavior in individual patients using medical records, are thought to be key steps within secondary and tertiary prevention strategies. 28) Therefore, our study to investigate associations between a previous history of suicide attempt and low self-esteem may have important and novel clinical implications with respect to the management of suicide risk in patients with schizophrenia.
In this study, a history of suicide attempts was associated with low self-esteem, depression, and high self-perceived stigma. In particular, low self-esteem was significantly associated with previous suicide attempts even after controlling for depression and self-perceived stigma. Therefore, when evaluating the suicide risk of patients with schizophrenia, clinicians should also assess their self-esteem. Furthermore, efforts should be made to improve self-esteem; this may be clinically important for the prevention of suicide attempts.
Low self-esteem was also associated with depression, hopelessness, and high perceived stigma, but not with degree of psychotic symptoms. Recognizing oneself as competent and worthy confers self-acceptance, self-respect and life satisfaction. High self-esteem may allow individuals to overcome difficulties and stressful life events, and protects against suicidal behaviors by decreasing vulnerability to depression. 29) Patients with low self-esteem may also have comorbid depression, which is a very well-known suicidal risk factor. Low self-esteem and depression can independently increase the risk of suicide and may also act synergistically. 30) In this study, low self-esteem was significantly associated with a history of suicide attempt after controlling for depression. This suggests that, although low self-esteem is strongly associated with depression, it is not merely a subordinate construct. In particular, the relationship between suicidality and low self-esteem is very important regardless of the presence or absence of depression.
Patients with schizophrenia may have high levels of self-perceived stigma, which frequently prevents successful treatment and can lead to chronic social impairment. 31) Moreover, higher levels of self-perceived discrimination are associated with increased suicidal ideation and suicide attempts in patients with alcohol problems, and in patients with schizophrenia. 14, 32) In this study, high levels of self-perceived stigma were significantly associated with a history of suicide attempts. High perceived stigma may induce low self-esteem and depression, which elevate suicide risk. Stigma affects individuals' trust of others, and causes feelings of worthlessness and lack of control; this can in turn lead to hopelessness and suicidal behavior. 33) Furthermore, suicide is associated with social isolation. 34) The interpersonal-psychological theory of suicidal behavior has three components: perceived burdensomeness, low belonging and social isolation, and an acquired ability for lethal self-injury; of these, social isolation has been demonstrated to be related to suicide. 35) In addition to suicide risk, self-esteem has several other clinical implications for patients with schizophrenia. First, low self-esteem is related to relapse. Previous study demonstrated that negative self-esteem was related to vulnerability to relapse; highly positive self-evaluation may delay relapse. 36) Second, patients with low self-esteem exhibit significantly higher rates of anxiety and affective comorbidity. 15) Third, low self-esteem affects quality of life. A previous study demonstrated that quality of life was significantly affected by various clinical characteristics, including satisfaction with self, general self-efficacy beliefs and depression. 37) As mentioned previously, low self-esteem is related to suicide in patients with schizophrenia for various reasons. Because it is modifiable, evaluating self-esteem, and employing interventions to address low self-esteem, is very important in patients with schizophrenia at high risk for suicide. In one previous study, cognitive behavioral therapy (CBT) reduced negative appraisals of loss arising from psychosis and improved self-esteem. 38) Therefore, CBT should be considered for the improvement of self-es-teem in patients with schizophrenia.
This study had a few limitations that should be acknowledged before generalizing the results. First, recall bias may have influenced the data on previous suicide attempts, because the assessment of previous suicide attempts depended on self-report (i.e., interview) measures. Second, we used a cross-sectional design such that causality between low self-esteem and a previous history of suicide attempts could not be assessed. Therefore, we cannot exclude the possibility that suicide attempts may decrease self-esteem. A longitudinal prospective study is required to ascertain whether low self-esteem at baseline predicts future suicide attempts.
In conclusion, this study suggests that low self-esteem is independently associated with suicidality in patients with schizophrenia. Low self-esteem appears to represent a psychological dimension that is closely related to suicide risk. Therefore, clinical attention should be paid to the evaluation and enhancement of low self-esteem in patients with schizophrenia and suicidality. 
